Shelf arthroplasties long-term outcome: Influence of labral tears. A prospective study at a minimal 16 years’ follows up  by Berton, C. et al.
Orthopaedics & Traumatology: Surgery & Research (2010) 96, 753—759
ORIGINAL ARTICLE
Shelf arthroplasties long-term outcome: Inﬂuence of
labral tears. A prospective study at a minimal 16
years’ follows up
C. Bertona,b,∗, D. Bocqueta,b, N. Krantza,b, A. Cottena,c,
H. Migauda,b, J. Girarda,b
a Université Lille-Nord-de-France, 59000 Lille, France
b Orthopaedic Surgery Department C, Roger Salengro Hospital, Lille University Hospital, 2, avenue Oscar-Lambret,
59037 Lille, France
c Musculoskeletal Radiology Department, Roger Salengro Hospital, Lille University Hospital, 2, avenue Oscar-Lambret, 59000
Lille, France
Accepted: 10 May 2010
KEYWORDS
Hip dysplasia;
Labral tears;
Hip shelf
arthroplasty;
Osteoarthritis
Summary
Introduction: Osteoarthritis lesions extent and dysplasia severity (negative vertical center edge
[CE] angle) are recognized as unfavorable criteria for the survival of shelf arthroplasties per-
formed for correcting hip dysplasia. Labral tears have recently been described on dysplastic
hips, indicating beginning osteoarthritis and worsening the risk of instability.
Hypothesis: The labral tears identiﬁed in the course of shelf arthroplasty procedures for cor-
rection of hip dysplasia carry a predictive value for the survival of this operation.
Objectives: Evaluate this hypothesis at the intermediate term in a long-term prospective obser-
vational study.
Patient and methods: Eighteen adult patients (18 dysplastic hips) having undergone shelf
arthroplasty were included consecutively in a continuous prospective study. At the time the
shelf arthroplasty was performed, a hip arthroscopic exam was carried out to search for and
resect a labral tear if necessary. Fifteen patients were reviewed with a minimum follow-up of
16 years. Two patients died and one patient was lost to follow-up.
Results: During arthroscopic exploration, 10 hips presented labral tears (55.6%). At a mean
nge, 16—18 years), eight hips underwent hip arthroplasty. Of thesefollow-up of 16.3 years (ra
hips, only one did not present a labral tear. The seven other hips had a tear of the labrum
(p < 0.001). The overall survival rate was 41.3%; it was 83.3% for hips with no labral tear and
15.2% for hips with a lesion of the labrum (p = 0.048).
∗ Corresponding author. Tel.: +33 3 20 44 68 28; fax: +33 3 20 44 66 05.
E-mail address: charles.berton@gmail.com (C. Berton).
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Discussion and conclusion: Labral tears had a negative impact on the outcome of shelf
arthroplasty for hip dysplasia. This lesion therefore warrants being sought using appropriate
exploration techniques (MRI or CT-arthrography) before shelf arthroplasty surgery. The exis-
tence of a preoperative labral tear does not seem to cast doubt on shelf arthroplasty itself.
However, it should be identiﬁed so as to set objectives and expectations: long-term survival
is signiﬁcantly lower in the presence of a labral tear. It seems preferable to repair this type
of lesion with arthroscopic guidance during shelf arthroplasty to prevent a potential source of
residual pain, keeping in mind th
prosp
. All
I
P
i
o
8
s
f
i
a
7
p
M
n
a
d
[
s
[
t
t
a
a
T
e
o
v
P
P
E
i
t
s
o
o
u
t
t
p
f
1
h
A
P
P
y
e
a
d
t
o
a
(
a
t
a
c
S
h
T
c
s
l
a
d
T
n
p
S
A
s
a
s
ﬁ
z
p
p
llesion.
Level of evidence: Level 3
© 2010 Elsevier Masson SAS
ntroduction
roposed by Koenig in 1891 and published by Lance [1]
n 1925, the hip shelf arthroplasty is the oldest means
f correcting acetabular dysplasia. Kerboull [2] observed
5% good results with up to 13 years of follow-up. Ros-
et et al. [3] found a 90% survival rate at 15 years of
ollow-up. However, Judet [4] found disappointing results
n cases of shelf arthroplasty with hip subluxation. Lemaire
nd Gillet [5] and Summers et al. [6] observed 50 and
1%, respectively, shelf procedure failures in cases of
reexisting osteoarthritis. These data were conﬁrmed by
igaud et al. [7]. To guarantee long-lasting results, it is
ow accepted and recommended to perform hip shelf
rthroplasty in patients with a centered hip, positive-angle
ysplasia (CE angle > 0◦), and moderate osteoarthritis
4,7,8].
In hip dysplasia, the labrum is hypertrophied to compen-
ate for bone coverage deﬁcit and stabilize the femoral head
9]. Submitted to repeated stresses, the labrum is subject
o developing tears whose frequency varied from 30 [10]
o 87% [11]. The inﬂuence of labral tears on the result of
cetabulum enlarging surgery (Chiari osteotomy, hip shelf
rthroplasty) in hip dysplasias is controversial [12,13,14].
he objective of this study was to determine whether the
xistence of a labral tear, as well as negative CE angle or pre-
perative osteoarthritis, has a long-term negative predictive
alue on the result of hip shelf arthroplasty.
atient and methods
opulation
ighteen adult patients (18 dysplastic hips) presenting an
ndication for hip shelf arthroplasty [8] were included con-
inuously between April 1991 and May 1993 in a prospective
tudy. The inclusion criteria were adult age (over 18 years
f age), dysplastic hip with lateral bone coverage defect
◦f the acetabulum (CE angle < 20 ), positive-angle acetab-
lar dysplasia (CE angle > 0◦), hip centered with regard
o the Shenton line (arc drawn from medial femoral neck
hrough the superior margin of the obturator foramen). The
atients’ mean age was 34 years ± 8.5 (range, 20—49 years)
or a mean body mass index (BMI) of 24.5 kg/m2 (range,
9.1—31.5). The study included 12 right hips and six left
ips.
(
a
a
a
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T
dat secondary resection will be more difﬁcult after covering the
ective observational prognostic study.
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nalysis
reoperative analysis
reoperatively, all patients underwent morphological anal-
sis with plain x-rays and CT-arthrography. The radiographic
valuation included an AP view of the pelvis [15—17] and
lateral X-ray (false proﬁle view) of the dysplastic hip as
escribed by Lequesne and Seze [18]. These images provided
he basis for the coxometric workup and to assess the degree
f osteoarthritis.
These measurements made it possible to evaluate
cetabular dysplasia with the lateral vertical center edge
CE angle) [19,20], the vertical center anterior coverage
ngle (CA angle) [18,21], the roof angle with respect to
he horizontal line named HTE [22], the acetabular cover-
ge angle using the Sharp angle [23,24], and the Wagner
overage index [25]. Hip centering was evaluated with the
henton line. Femoral dysplasia was measured with the
ead-shaft angle (caput-collum-diaphyseal angle [CCD]).
wo observers conducted the analysis (a radiologist spe-
ialized in osteoarticular pathology and an orthopaedic
urgeon). All the hips presented positive-angle acetabu-
ar dysplasia with an external coverage defect (0◦ <CE
ngle < 20◦). In seven of the 18 cases, there was femoral
ysplasia associated with coxa valga (CCD > 140◦) (Table 1).
he preoperative osteoarthritis was assessed using the Tön-
is criteria [26]. A CT-arthrography exam was systematically
erformed to search for and localize any labral tears.
urgical method and intraoperative analysis
Smith-Petersen approach [27] exposing the joint cap-
ule was systematically used. A dual-approach (lateral and
nterolateral) hip arthroscopy was carried out in the same
urgical procedure. Distraction was ﬂuoroscopically con-
rmed. The entire acetabular labrum was explored in four
ones (anterosuperior, anteroinferior, posterosuperior, and
osteroinferior). The location and type (ﬁbrillated, ﬂap,
eripheral longitudinal ﬁssure, bucket handle, unstable
abrum, horizontal split) of any labral tears were noted [28]
Fig. 1). The free portion of the labral tear was then system-
tically excised under arthroscopic guidance. Finally, shelf
rthroplasty was performed following the Roy-Camille shelf
rthroplasty technique [29] (Fig. 2).
nalysis at follow-up
he patients were analyzed clinically using the Postel-Merle
’Aubigné (PMA) score [30]. The need for surgical revision
Impact of labral tears on shelf arthroplasties
Table 1 Values of the radiographic measurement criteria
of femoral and acetabular dysplasia and their normal values.
Normal values Values measured
in this series
CE angle [19,20] > 25◦ 10.6 (2—19)
CA angle [18,21]  25◦ 11.3 (5—22)
HTE angle [22]  10◦ 22.1 (13—36)
Sharp angle [23,24]  43◦ 47.6 (40—53)
f
e
T
r
W
p
w
i
o
wWagner Index [25]  80% 60.4 (45.2—76)
CCD angle 120—140◦ 138 (125—155)
w
Figure 1 Suspected disinsertion of labrum on CT-arth
Figure 2 Shelf procedure performed on positive CE angle hip dysp
(arrow) was arthroscopically resected during the shelf procedure.
follow-up (arrows) just before revision with total hip arthroplasty fo755
or conversion to total hip arthroplasty was determined for
ach patient. Statistical analysis was done using XLStatTM.
he continuous variables were analyzed with simple logistic
egression and ANOVA. Nonparametric tests (Mann-Whitney,
ilcoxon, F-test, or log-rank) were carried out on small sam-
les. The alpha risk was set at 5%. The survival analyses
ere established using the Kaplan-Meier method, consider-
ng conversion to total hip arthroplasty (THA) because of
steoarthritis as the endpoint. The 95% conﬁdence intervals
ere detailed for the survival analyses. The log-rank test
as used to compare survival curves.
rography conﬁrmed by arthroscopic exploration.
lasia in a 35-year-old woodcutter. The ﬁssure-type labral tear
Postoperative shelf arthroplasty (arrows) and at 15 years of
r symptomatic progressive osteoarthritis.
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Table 2 Predictive factors of labral tear.
Labrum− Labrum+ P
CE angle [19,20] 11.4◦ (7—19) 9.3◦ (2—19) p = 0.347
CA angle [18,21] 13.1◦ (6—22) 9.8◦ (5—22) p = 0.207
HTE angle [22] 19◦ (13—32) 24.6◦ (10—32) p = 0.179
Sharp angle [23,24] 46.5◦ (40—53) 48.4◦ (43—53) p = 0.446
Wagner index [25] 62.3◦ (51.4—74) 58.9◦ (43.1—76) p = 0.446
CCD angle 134.3◦ (125—145) ◦
Labrum−: no labral tear.
Labrum+: labral tear.
Results
One patient was lost to follow-up and two others died dur-
ing the follow-up period, unrelated to the intervention:
one died of cardiac causes 5 years after surgery with no
conversion to THA; the other died 4 years after surgery
of generalized breast cancer (conversion to THA had been
necessary following fracture of the ipsilateral femur neck
related to bone metastases). This patient was excluded from
the survival analysis. All the other patients were seen in 2009
with a minimum follow-up of 16 years (mean, 16.3 years;
range, 16—18 years).
At the time shelf arthroplasty was performed, during
arthroscopic exploration, 10 hips presented labral tears
(55.6%), located for the most part in the superior part of
the labrum (70%): three ﬁbrillated lesions, two ﬂaps, and
ﬁve bucket-handle lesions.
The head-shaft angle was the only predictive element
for labral tear: the CCD angle was signiﬁcantly greater in
the group with lesions in the labrum (p < 0.05) (Table 2).
Table 3 Distribution of osteoarthritis lesions according to
Tönnis and Heinecke [26] during preoperative radiological
evaluation among dysplastic hips with or without acetabular
labral tears.
Labrum− Labrum+
Grade 0
Dysplasia, without
osteoarthritis
2 4
Grade 1
Bone condensation, no or
slight joint space
narrowing
4 4
Grade 2
Small cysts, moderate
joint space narrowing,
slight loss of femoral
head sphericity
1 2
Grade 3
Large cysts, severe or
complete joint space
narrowing, severe
deformity of femoral
head
1 0
Labrum−: no labral tear.
Labrum+: labral tear.
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he Shenton line was systematically respected. Six hips pre-
ented no signs of preoperative osteoarthritis (Table 3).
here was no statistically signiﬁcant difference concerning
he presence of preoperative osteoarthritis and the exis-
ence of a labral tear (p = 0.706).
The value of CT-arthrography in the diagnosis of the labral
ears was excellent (Table 4, Figs. 1 and 2). The results of CT-
rthrography were similar to the arthroscopic observations
n 16 of 18 cases (89%). CT-arthrography had a 90% posi-
ive predictive value (range, 70—100) and an 87.5% negative
redictive value (range, 65—100).
At the last follow-up, eight hips had been converted
o THA: one hip presented no labral tear at the time of
he index procedure and seven had a lesion in the labrum
p < 0.001). The indication for conversion to THA was the
ecurrence of groin pain associated with joint space narrow-
ng in all cases. Conversion to THA for painful coxarthrosis
as performed a mean 11.5 years (range, 5—17 years) after
he shelf arthroplasty.
The PMA score of the eight patients who underwent THA
as always less than 12 out of 18 before prosthesis implanta-
ion. In seven patients out of 10 who did not undergo revision
nd were seen at the last follow-up (not lost to follow-up
r deceased), the PMA score was considered excellent in
wo cases, very good in one case, good in three cases, and
ediocre in one case: a female patient who initially had not
resented a labral tear.
The survival rate at 18 years, with the endpoint implan-
ation of a total hip prosthesis for painful coxarthrosis, was
1.3% (95% CI, 26.8—55.8%) (Fig. 3).
For the hips that did not have labral tear when shelf
rthroplasty was performed, the 18-year survival rate was
3.3% (95% CI, 68.1—98.5%). For the hips that had labral
ear, the survival rate was 15.2% (95% CI, 2—28.8%). The dif-
erence in survival in the two populations was signiﬁcant
p = 0.048) (Fig. 4).
iscussion
n comparison with Bernese-type acetabular osteotomies
31—34], acetabulum-enlarging surgery, notably hip osteo-
lastic shelf arthroplasty, does not cover the femoral head
ith hyalin cartilage. However, it gives good functional
esults [35,36]. Chiron et al. [35] found up to 75% of
heir patients totally asymptomatic at a mean follow-up
f 4.6 years after minimally invasive shelf arthroplasty via
he anterior approach. Several studies investigating the
ong-term results of hip shelf arthroplasty report highly
Impact of labral tears on shelf arthroplasties 757
Table 4 Evaluation of CT-arthrography effectiveness in diagnosis of acetabular labral tears in positive VCE angle dysplastic
hips.
Value Lower limit
(95%)
Upper limit
(95%)
Sensitivity 0.900 0.571 1.000
Speciﬁcity 0.875 0.505 0.995
Positive predictive value 0.900
Negative predictive value 0.875
encouraging survival rates [3,6—8,37—39]. In a retrospec-
tive study of a series of 57 patients (65 hips) and a long
follow-up period (over 16 years), Migaud et al. [7,8] reported
a satisfactory result in 50% of patients with more than 20
years of follow-up. The survival rate was 80% at 10 years,
Figure 3 Kaplan-Meier survival analysis with conversion to
THA as the endpoint. At 18 years of follow-up, the survival rate
was 41.3% (95% CI, 26.8—55.8%).
Figure 4 Kaplan-Meier survival analysis with conversion to
THA as the endpoint for hips without labral tears (83.3% [95%
CI, 68.1—98.5%]), with labral tear (15.2% [95% CI 2—28.8%])
(p = 0.048).
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0% at 15 years, and 40% at 21 years. These rates are close
o those announced by Steppacher et al. [34] after Bernese
steotomy, with 77% survival at 15 years and 60% at 20 years.
n the present series, we found comparable results with an
ccumulated 82.5% survival rate at 10 years, 61.9% at 16
ears, and 41.3% at 18 years (Fig. 3).
It has been proved that arthroscopic procedures before
ip shelf arthroplasty provided inferior functional results
nd lower survival rates [3—8,39]. Migaud et al. [8] found
n 83% 18-year survival rate when osteoarthritis was moder-
te (grade 2) and 27% when osteoarthritis was severe (grades
and 4). In addition, shelf arthroplasty provided less satis-
actory results when it was performed on hips with negative
E angle dysplasia (CE < 0◦) [3,8]. Finally, Judet [4] found
isappointing results in cases of shelf arthroplasty with hip
ubluxation. The present study showed that labral tears
ccurring before the shelf arthroplasty were also a negative
rognostic factor in terms of long-term survival. However,
he impact of labral tears on the outcome of hip shelf arthro-
lasty is controversial. On the one hand, Nishina et al. [12]
bserved that the existence of a labral tear increased the
isk of acetabulum enlargement surgery failure with Chiari
elvic osteotomy. Nevertheless, this was a retrospective
tudy on positive and negative VCE angle dysplasia, with
he labral lesion diagnosis based solely on CT-arthrography,
ith no arthroscopic control. On the other hand, Girard et
l. [13] observed no impact of labral tears on acetabulum
nlargement surgeries. This was a prospective study with
rthroscopic diagnosis of the labrum lesions, but the series
rouped Chiari osteotomies (if CE angle < 0◦) and hip shelf
rthroplasties (if CE angle > 0◦) indifferently. In the present
tudy, a relation was observed between the existence of a
reexisting labral tear and long-term survival. A labral tear
robably impacted the shelf arthroplasties and the Chiari
elvic osteotomies differently. The transformation of the
eight-bearing zone of the labral tear and the modiﬁcation
f Pauwels balance created by the Chiari osteotomy proba-
ly reduced the clinical repercussions of the labral tear. Like
reexisting osteoarthritis [8], a lesion in the labrum associ-
ted with a dysplastic hip seems to have a more unfavorable
linical prognosis for shelf arthroplasty than for Chiari pelvic
steotomy.
The diagnosis of labral tear is classically suspected upon
linical examination and conﬁrmed during joint exploration.
laue et al. [10] described the clinical signs of acetabu-
ar rim syndrome, which suggest a labral lesion diagnosis.
owever, Girard et al. [13] found no correlation between
hese signs and the presence of labral tear, conﬁrmed
y arthroscopy. According to these authors, there are no
peciﬁc signs of labral tear. CT-arthrography is a useful
7m
a
s
C
d
(
l
e
w
t
I
r
p
I
r
a
r
r
[
t
r
b
s
a
T
g
C
O
s
p
f
a
s
t
o
p
c
b
l
t
s
o
C
N
R
[
[
[
[
[
[
[
[
[
[
[
[58
eans for diagnosing this because it provides an immedi-
te response after injection of local anesthetic products and
hows labral lesions with 88% sensitivity [40]. In our study,
T-arthrography demonstrated excellent sensitivity (90%) in
etecting lesions of the labrum. Magnetic resonance imaging
MRI) of the hip, a noninvasive method, can identify labrum
esions with the same precision as arthro-MRI [41,42]. Mintz
t al. [41] found 95% sensitivity in detecting labrum injuries
ith MRI.
To our knowledge, there is no consensus on the therapeu-
ic course of action to take with dysplastic hip labral tears.
n the present series, we observed less favorable clinical
esults in patients who had undergone hip shelf arthro-
lasty with systematic repair of the associated labral lesion.
n contrast, Nishina et al. [12] found unfavorable clinical
esults, with 50% clinical failure, in their patients oper-
ted on with Chiari osteotomy without associated labrum
epair. Similarly, Yamamoto et al. noted that arthroscopic
epair of the labral tear improved the clinical symptoms
43]. However, in our series, the loss of congruence between
he femoral head and the acetabulum induced by labral
esection resulted in poor clinical results that were proba-
ly secondary to arthritic deterioration. Dorrel and Catteral
uggested an alternative to prevent this deterioration: peri-
cetabular osteotomy concurrent with labral resection [44].
hese two actions combined seem to control the reemer-
ence of pain and osteoarthritic progression [13].
onclusion
steoarthritis, negative-angle acetabular dysplasia, and
ubluxation are known factors of failure of hip shelf arthro-
lasty. This prospective, homogenous study with a minimum
ollow-up of 16 years suggests that survival of hip shelf
rthroplasty (with positive-angle acetabular dysplasia) is
igniﬁcantly less satisfactory in cases of labral tears.
It seems mandatory to systematically search for labral
ears before performing hip shelf arthroplasty. The pre-
perative paraclinical workup should include not only
lain X-rays (evaluation of hip centering, dysplasia, and
oxarthrosis), but also a CT-arthrography or MRI, if possi-
le completed by hip arthroscopy to explore the acetabular
abrum.
The existence of a preoperative labral tear does not seem
o contest shelf arthroplasty surgery. However, a labral tear
hould be known so as to set the objectives and expectations
f the shelf arthroplasty.
onﬂict of interest statement
one.
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